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Control Strategy for Seamless Unplanned Transition Between Grid-connected and Islanded Modes of VSG

Based on Virtual Power
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Abstract: To address the large inrush current during the switching of a virtual synchronous generator (VSG)
from off-grid to grid-connected, and the stability issues of traditional pre-synchronization schemes, a control
method for the phase-locked loop (PLL) pre-synchronization unit to be cut off in non-grid-connected time was
proposed. First, based on the VSG's rotor motion and excitation equations, the main factors affecting the inrush
current at closing were identified. Then, considering the physical model of virtual reactance and the characteristics
of virtual power output, a virtual power pre-synchronization scheme combining virtual reactance and band-pass
filtering was developed. Finally, the effectiveness of proposed method was verified through 2 kW simulations and
experiments. Results show that proposed method enables smooth switching between off-grid and grid-connected
modes and allows for the removal of the pre-synchronization unit at any time after grid connection, demonstrating
good stability.
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Fig.1 Topology and control scheme of the VSG
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Fig.2  Virtual power pre-synchronization model
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Fig.3  Virtual power pre-synchronization control.
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